Insertion of modifications in the beta-globin locus using GET recombination with single-stranded oligonucleotides and denatured PCR fragments.
We describe the use of the GET recombination system with oligonucleotides or single-stranded polymerase chain reaction (PCR) fragments to insert modifications in the human beta-globin locus without counterselection. The method involves recombination between oligonucleotides or denatured PCR fragments and homologous sequences in the beta-globin gene in a clone of 205-kb bacterial artificial chromosome (BAC), based on the inducible expression of the recE, recT, and gam genes. In this method, oligonucleotides or denatured PCR fragments are electroporated directly into cells carrying both the globin BAC and the pGETrec plasmid, after induction of the GET recombination system. Recombinant BAC clones are identified by PCR, using allele-specific amplification for the mutated sequences. We have used this approach to insert a unique restriction site as well as a common thalassemia mutation (stop codon 39, C-->T) into the human beta-globin locus. We have observed the frequency of recombinant clones to be as high as 1 in 100-200 clones. Therefore, this approach provides a simple and efficient method for introducing point mutations and other fine modifications into BACs, and should greatly facilitate the use of BACs for functional studies and therapeutic applications.